
Purpose: 

Carry out a workshop. part 2 of 3. In this workshop. we covered managexent and 
decision aspects of the M&E conrexr. and taught elementary sratistics and SPSS w e  tc 
calculate elementar); statistics. The participants demonstrated their skills using artificial 
data, then simulation data. and finally, red QGIPS data. They reported on their 
icterpretations of various data scenarios, and we linked their local perspectives io tbai of 
the EMIS system of their cow~ry .  

Attendance: 

Twenty-tw-o field persornel and severs1 meinbers of the local TXG ream atreneed 
the workshop. Attendance was steady wiih no one dropping out. Participation wts 
en;husias:ic. There was eveF indication that nearly everyone learned a great deal. 

t The initial attendance iist is atfached. 

Plans: 
, 

Arrangements were made by TMG to provide conrinubus expenences over ;he 
next few months so thar rhe skills mi l l  be furrher developed. In July, we shall imdenake to 
address the concepts and issues in monitoring and evaluation. We shail provide 
evaiuation guidelines for review a ~ d  use in Ghana. a general framework to cari\; out 
evaluations, some suggestions abour the paramerers of natio~a! prcgm'i: monitoring; zi;J 

then how to use evahation for change and impact. Additional siaristics skills w+!1 be 
covered and practiced in the contesi of evaluation. Presentaiions will be prepartd by :he 
pmicipanrs. 

Material Development: 

The workshop covered approximately 6 hours a day over 10 days oithe period. 
Mate~ials were developed for rhe full time. This is the equivalent of 60 conrac: hours of 
universiy instruction. We can subtract approximately 6 hours for adminisrrarion. lezving 
54 hours. A university course meets 3 hours a week for about 15 weeks, which is 45 . . hours. Therefore, each 2 week workshop is the ezuivalent in time o i a  full j-creair c c x s s  
a: a university. X lot of marerial is required for such an unaemkiig. TMG h s  inlicnied 
char rhey will consider giving a cenii~care of a~endance for the workshop series. 

Examples of the lecturing material are attached. 

BESTAVAILABLE COPY 



List of Participants At The Monitoring And Evaluation Of A Simple System 
Workshop 2 
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Mr Timothy Mensall Sm~lh  
Mr Johnson Ooakye 
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Mr Constance Alorbu 
Mr Foster Agotse 
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MS Elnllla M I< Nap~ah 

Mr Martin Tawiah 
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J 
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. . .  . I Nation?, ( Regional - I District 

Mr David I~lodanu 
Mr J.A. ~ k p a r i b o  
Mr John Osei Awuyall 

~r At-,d~ll fiazalc U~nar  
Mr Den Akubia 
Mr Peter I<ofi Malfo 
Mr El~enezer Kofi Achl 
Mr ,John Osei 

Assistant Director 11 (PBME). 
~o&or inc j  and Evaluation Officer (PBME) 
District ~on i to r i ng  Assistant 
unit l iead (Planning ,Man. 8 Slats ) 
chief inspector of Schools 
Dislrict Monitoring Assistant 

Inspector Personnel 
nisi. Siatislic I Planning Officer .... 

Statistic Officer 
Di&ict Monitoring Assistant 
District . ~ .  ~bn i i o r i ng  Assistant 
Comm~lnity school Alliances 

_ -. 

Moniloring and Evaluation Officer (PBME) 
~ns~ectorate 
Statistic Officer 
Slalislic Officer 
District Moniloring Assistant 
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OW? 
Evaluating 
+ HOW well and haw eZec!ive? 

a Evaluative Questions 

A . M E  entzils many quesdons: 
+Have we provided the prcgram 

With resources n&ec?'dVas it 
implemeclea prope*? 'iMlai's 
going an? How well is .t cotcg? !s i: 
meeting its objemes?Will it :ea!ly 
conlnbote io !he larser goals oiihe 
education sys;ern? \Way does !he 
prcgram worn or nct w*? L 



POEM Topics 

Ecology 
r Hypol heses 

I r Enritles 
+Local Conditions 
r P;oc&ures 

Maturation 

a c  Elmarc. 

Your potentiai influence cn the 
results (interpreiive versus 
objective). Are the dsra dependent 
on your own observations or do 
YOU have independent checks? 
What role does the inquirer play in 
the observation or experience? 

What are the sociai and political 
intentions o i  :he inquirer? 

= Worry about the ~.vmar i i  
Framework to guEe tke 
deve!oprnent oi:he warran: so :ha: 
the worX is c:edible and 

Evidene linked :o the accrcpfia:e 
claim ihrougn a gccc 'c!es;tn: 

2 c  <c.yr.  

m Reason to do :he s;udy. Tee ' 
problernfsj :o be invesegate5. Key 
c3negtS ceemed imco;;anr 

*: s 'Nhy are we doinc :he evaiuatix? 
What is :he prccram 2nd ser o i  
problems fha:we hope ;o 

What re!aticnshios are of interes: 
and w n a  are !he Eeneriil 
implicsticns o i  cur evsiuzticn? 



me 7-6 

Samplino specification of 
occasions. phases, or time. 
Number of time slices and 

= Reiation of time available and time 
needed fcr emercent phenomena. 

P = TQ and SA. 
0 = Fiie research: valiles are 

E = TQ !eacs to SA. :.,here TO 
equals teacher reroros and SA 
equals exam results. Exams are 

= M = Obtain exam results and TQ 
over several years. 

the 

Claim 
m Evidence 

= Warrants 
r POEM . COre?hral design 

Data design 
+ Statistics 

Discuss statistics 

6 Understand the nean and 

'. Carry out some exercises. 
= Carry our more exercises. 
= Analyze Ghana data ircm TMG. . Understznd relationships. 

Analyze Ghana data i r c n  TMG. 



Elementay Statistics 

?Aoniroring and Eva!uarion Workshop 
March. 2000 

What's a Statistic? 

;\variable has difference values dong  the 
scale for the entiries (persons) who atrained 
the scores (e.g.. srudent rest scores). . These differenr values form a distribution. 

. A statisric describes rhe key characterisrics 
o i a  distribution. 
A sraristic has valuable propenies for 
inierence ro other samples or distributions. 

I What is Research? I 
Systematic inquip i-rvorr?. abour the 
warranr"). 
General undemanding o f a  phenomenon. 

lmplicarions may or may nor be 
immediarely apparent. 
Interesting question about which there's 
some debate. 

What's a Variable? 

. 6 Values on a Scale I - 6 Values on Sale  2 

Statistics 

Three conceprs: 
- Cenud Tendency 

- Vuiahjlip 
- ~ovarihbilir). - All are averages or me3ns. 

- .All relate ro distributions. 



Mean 

. How can we charac:erize the central 
tendency o f  the distribution? 

Well_ nnat  is central tendency? 

. Does eve? value i n  the distribution count'? 
What happens when we add an extreme 
value? 

Why would this be an interesting feature o f  
a distribution? 

. Mean? Mean? 

Mean 

Mean 

Mean 

Mean 

The xcm is the 
baianc:ne point o i 3  
dtsrnbutxon 
Ifyou zdd ?n eslrexe 
value to [he - 
dismburion. rhr mean 4 -  - 
moves in 118 direc:ion - 
!o balance !he enllie 



The mean is rhe 
fulcrum. 
The mean is a key 
feature of a 
distribution, If rhe 
distnburion is 
unirnodal and 
symmetric. the mean 
lies ar the cenrer. 

Mean 

The mean is that point on the scale where 
the der~iations ofeach value in the 
distribution from that point sum to zero. 

Variability. 

Esercises 

- Meanins o i t h e  mean. 

interpretirig the mean. 

Impiications o f  the mean. 

Variability 

. 12 - I 

. I2 . I 

. I? . I  - 10 . I 

. 10 1 
10 ICO 



Variability 

Deviations from the ?dean 

Variations from the Mean I 

Variability 

Sum of Squares 

Cer~aoons sum 80 :em hut varacing <are251 co ~ c i  

3 -3 



Location on a Scale 

Mean 

I Variance I 
I 

Entities are located ar diZe:eni ~ o i m  aiong 
the s i a i e o i a  variable. 
The aveiage vzriarion pe: enti:? is the 
variance: 
Variance is a "me?n." 
Variance retlecs the disrribu!ionai spreai! of 
values for one rariabic; variance dess5oes z 
disrrlburion. 



z-scores 
MOII siwents wmer h a w  Vleu!el 

swres amo- fa those cl ix RP: cf :he 
e a s  sucwre fist ycu ard &ive berms 

mmm any at mere ierisurer n me 
nigneri armemws; m fie c a w  



Exercises r-----l 
Understanding variabiiit?. 

Inrerpretin_g variance. 

Impiicxions of variance. 



Describinz Two Variables 

."loniloring and Evaluation Workshop 

.March, 2000 

I Location in Joinr Space 

I Covariation I 
/ . Covariarion takes into account :be 

deviarions *om each oirhe me2ns. 

Cowiarion is linked by rhe entir? char is 
common to the r\vo de*:iations. 

Covariarion is an are2 bunded by ;he 
deviarions. 

Cowiation locales rhe enti? in the joinr 
space 0i:he Rr-o quanrlrsti\.e r.m:abies. 



Covariance 

Covariance is a mean 

Covariance ret1ec.s the relarionship berween 
rhe rariabiliries ior nuo quanrirarive 
variables. 

Covariance rerains the original scales and 
can oniy be reasonably inrerprered in terms 
of those scales-for cxample. what does 
I S  mean? I Laokar the nw SDr! (?.Jri.j) 

Covariation 

Variance and Covariance 

Entiries are located ar different points along 
the scale o f  a variable. 

The average variarion per enriry is [he 
variance. 

Entities are locared ar d i i iexnt  poinrs in the 
joint space o f  the scales o f t n o  variables. 

The xerao_e covariation per entity is the 
covariance. 

Covariance 

Covariation and Covariance 

Variance and Covariance 

- Both variznce and covariaxe are meas. - Variance re!!ec:s [he ais::i'curional i?reze cT 
values for one varlabis. 

Covariance re:iec!s the snared dis:riSi?rioni 
soreaa oivaiues for two variables. 



Locating an Individual 1 
- To locate a oanicular endw in the 

distribution of one variabk. we looked to 
the z-score value to orovide rneanino-the 
individual deviation was cornoared to a 
"standard" deviation and we were thus 
to translate the z-score in terns of standard 
deviation unirs. 

Location in Joint Space 

P5 is lmted at 1.25 and 1.33 2-scores 

Scatterplot of 5 Entities 

Joint Space Location 

In the joint spac:. the individual has avo z- 
scores. one for each va;iable. 1 
The z-score :ransformation brings the r-w 
scores of the two variables to a scale i5at 
refiecis the aandard deviation uniis oithe 
rwo variables. 

We can now locate the individuai in a 
standardized joint space. 

- C  . " , C L  

Dependent Variable: Variable 2 

Covariance 

- The \.slues for the two variables are alrnon 
arranged in a straight line. 

The two scaies are diferent in size: :he X 
(horizonrai) is the smaile:. ranging from 7- 
13 ( 6  units), whereu the Y (venic-I) 
from 40-60 (10 units). - Tine inhrrnation in ?( te!!s us : h e m s  
posi:ion oithe enrip in Y: scale Si?eresc:s 
account h r  cbanee in slo?e. 



Large,Positive Covariance 
n = 20 

Covariance =>Zero 
n = 20 

Scale in Covariance 

CavatianE depends cn me units of measurement 
undetiymg the X ano Y variables. For examoie. if 
we "sea centirneren ins;eaa of incnss to measore 
helgnt for vanaole X, Re eacn ( X - X I  in 
cent~me~ert would be 2.54 tines as iarge 2s it 
would be m inmes. ,-,, 
( x - ? ) = (72 inmes - 6 i )  = 5 inckes 

=11E3~m-i70)=13Cm 

Individual Influence on 
Covariance 

" = 20 

Scatterplots 

Scale in Covariance 

We!qnt of f rs *e s m e  kirds cf c .ses .  In 
iml isn  measures. we use mums. In memc. 
ive use Aliocrzms. anc esc? kJ!ccram 1s 2.2 
xurcs.  a=t.~nen so.-eme asks. 'C'o.vccsev 
:e!a!es are .ne!ohl ?ro w&:nt in %r;e saric:e? 



Large,Tositive Covariance 
n = 20 

Covariance => Zero 
n = 20 

Scale in Covariance 

Covanane oepends on me units of measurement 
undenylng the X and Y vanalries. Far examcle. r f  

we us- eniimerer; instead of inch?$ :o measure 
mgn t  for vanacle X, me eacn ( X - X ) in 
cenome:e.s would be 2.54 times zs l a w  as it 
wcuid te in incnes. ,-, 
( x . % ) = (72 incr;es - 67) = 5 incnes 

= ( ? a 3 c r n . i 7 0 ) = : 3 m  

Individual Influence on 
Covariance 

n = 20 

Scatterplots 

Scale in Covariance 

Nreiqn: cters *e %me kims i caces in 
Esglisn nea~ii ies. .xe use Dcr;rcs. in aerr;:. 
we use Li!C~iams. acC earn h!ac;2m 1s 2.2 
OCUCCS. 3 ~ :  ?men scanre SSAS 'Hs.v rsrs 
re!*:- are ne!wi zrs ..ve?czt :n E m e  $am:='' 
sne cces na :vant tee answer :a c e s e . ~  ss? 
Xe s c i e  sf Enqisncr -;ere :":Is ci 
measurement i h e  mser  mav :P mcre 
?lea~.mj%i .n a s  cfse B Ci.zenSclii+SS 

Rememcer S!aro;rc z r e s 3  2-Scr?S 



Location in Joint Space I 



Relationship 

Monitoring and Evaluation Workshop 
March. 2000 

Early Deviations 

dirpsion ot'rhe ncc iiom in mem <deli ppe w u i d  
inde!imciy increase mih ihe numbs: oizcnenuons: bur I 

Sir Francis Galton 

. First cousin of Danvin ( 13 y e m  older). 
Galton (1823-191 1). - Early visitor to Namibia (1850-1852). We21 
up as far as Etosha Received gold medal 
from the RGS. Timing: The O r i p  of 
Species (Danvin) published in 1859. - Galion was an eugenist -- mos: relevant and 

I alrs are imponant variables in human a 7  ' 
inherited. Medical training. 

Seeds of Regression 

Offsprings of se-as h2d normally 
distributed weighs and the deviations 
across samples were roughly the same. 
Large pirents had larger than average se-2s 
but the mezn was not quite as large u :he 
parental weighi. 

Called Reversio~~. 

Human Regession 
. Ur,like seeds. humans hed two parens. so 

Galion rook ihe mid-?arenr ihe ?\:e:age 0 i  

the parents' height wiLi ihe fenale 5elg: 
scaled by 1.08. 
Sc: up an an1hropme:ric cenisr \r-he:-. for a 
fee. people were mesuree. 

. By ISSI. he had 93s c5iidrer: 5 0 ~  of295 
mid-prents. 



Mean of Regressions 

Waitins for a Train 

Find the Uedians 
X X X  

X X  X  X  

X X X X X  

X X X X  

X  X  

I 

Any Regression? 

Perfcct relationship ... 
.,. 

i 



Pearson's Product Moment 
. Moment is a deviation around the center o i  

gravity. 
- 
- Xsyn = Covariance. where s and y are 

moments around their respective means 
(hence product moment). 
Correlation takes into account the two 
scales of the variables. Zxyinsxs, = r. 

Correlation is a mean (covariance)! and is a 
mean (of regression lines)! 

One Group on One Variable 

- 1  
.?- 
- 3  Mean = 3: SD = 1.41 
. 4  

. 5 

Covariation (Relationship) 

. Variable 1: Mean and SD: Variance. 

Covariance: Produc: of deviations iiom 
each mean axraged. . Correlation: Standardized Covarianc:. 
Variable 1: Mem and SD: Variance. 

One Group 

Central Tendency - the balancing p i n t  of 
the dis;rioution: where the eroup is ! O C X ~ .  

in general. on the scde o i  the iocai varlnbis. - Van'ance - the variabiiiy around the 
balancing point how the group is s p i e d  
across the scale of the iocal variable. 

One Group on Two Variables . 

Covariance and Correlation 



One Categorical; One Metric 

. I 7 TIVO Groups: 

. I 9 

. I  1 1 The one group can be 

- 2  I; split into nvo groups 

. 2 15 based on the first variable. 

. . :*> iii..i.,. .,,.,.c....i ... . . .. , .?. ~ ..:, .: .~ ~ ,..... ~ 

Difference = Deviation 

. I 7 Look at Mean for blerric 

- 1  9 \;ariable = l I, remember? 

. I I I 

- 3  1; Vow !ook at groups: "1" 

2 l j blean=9"2"=14. 

Analysis of Variance (C,M) 

- I 7 NOK three groups or more. 

- 1  9 Same logic applies: 

. 2  I I We look for mean 

- 2  I ?  differences! 
- - > 15 

- > 17 

Relationships 

. I 7 Correlation: low-low or - 1 9 high-high or low-high ex. . I I 1 

- 1  I; One and nvo not a scale. 

. 3  15 So. look at difkrence. 

t-test (Relationship: C,M) 

Thus, we have the stan of the ?-test: 

(>lean,-$lean)-(iv!ean1-41e~n)=>l~-41~ - Then wq look for rhe variance of:he 
diiferenre: the square root is :he standari 
deviation =called "standard error.'' 

.Anorher way to look for relarionship! 

I Same Mean for All Groups 

if all rhe distributions fall at the same 
balancing point (mean) on the scaie oi!he 
metric \,ariable. the rorai distribution is 
unimodai --one peak. - T i e  means o f  the cxegories are :hen the 
same Y the overall mean. 



Differenr LMeans for Groups 

If the means of h e  categories are different, 
then the total distribution is multi-modal 
( m e  peaks. one for each group, refleains 
the central tendencies of each goup). - What has happened ro the overall variance? 
Thus, the analysis of variance! 



TRIP REPORT for Conrad Wesley Snyder, Jr. 

Ghana QUIPSlPME Project 
Harvard Institute for International Development 
November, 1999 

1. Searched the internet and libraries for references on monitoring and evaluation. 
Talked to the Mid-Continent Regional Education Laboratory about their reference 
lists for both instruction and evaluation. Got materials from McREL and brought 
them to Ghana. Assembled a reference list and selected key references for M&E. 
Ordered a sample of the books from the reference list for T1MG. 

2. Reviewed materials on evaluation training. 
3 .  Developed a training manual (Volume 1) for M&E with inputs from Tom Welsh, 

Elizabeth Barcikowski, Rebecca Corn, and George Woode. Worked with George 
Woode in all phases of the training workshop development. 

4. Edited and had printed the workshop materials. 
5. Assembled materials for simulated database on a country, called DECIDE. Ms. 

Corn developed the Access database working with TIMG personnel. 
6. Ran the workshop for Ministry personnel who are involved or connected with the 

Division of Planning, Budgeting, Monitoring, and Evaluation. Continued contact 
and consultation with Patrick Yiriyelleh on the training requirements. The 
workshop was run over two weeks at the La Palm Hotel in Accra, Ghana, and 
attendance remained steady and high throughout the sessions. Tom Welsh and 
Becky Corn helped in various phases of the workshop. 

7. Worked with individual personnel on difficulties arising from the workshop work. 
Briefed Patrick Yiriyelleh on progress and plans. 

The first two workshops are intended to provide the elementary foundations for M&E in 
simple education systems. Workshop 1 focused on the development of problem 
statements and the constituent components of M&E. Workshop 2 will focus on setting up 
the context information for M&E, and the use of statistics to analyze the relevant 
achievement information. We shall then introduce the notion of complexity. Workshops 3 
and 4 (if continued) would proceed to address M&E in complex systems. This entails 
using the simple system information and elaborating it with multiple stakeholders, using 
the argumentative procedures associated with assumption surfacing and policy analysis. 
We shall conclude by taking up some 'real' policy issues, building on the 'policy brief 
activities introduced in the E M S  project. 

Specific Product: Monitoring and Evalzmtion: Volume I: Training Manual, !bf&E of 
a Simple System. 


